Regulation of kynurenic acid synthesis studied by microdialysis in the dorsal hippocampus of unanesthetized rats.
The production of the broad spectrum excitatory amino acid receptor antagonist kynurenic acid was assessed by hippocampal microdialysis in freely moving rats. Extracellular kynurenic acid, determined spectrophotometrically, was measured following the perfusion of its bioprecursor L-kynurenine (500 microM) through the dialysis probe. In this paradigm, the concentration of kynurenic acid reached plateau levels within 2 h. These steady state levels were more than doubled in gliotic quinolinate-lesioned tissue. The non-specific inhibitor of kynurenine aminotransferase, aminooxyacetic acid (300 microM), and the depolarizing agent veratridine (50 microM), introduced through the dialysis membrane, caused a 69 and 57% decrease, respectively, in extracellular kynurenic acid. The effect of veratridine was rapidly reversible and was blocked by 5 microM tetrodotoxin or in the quinolinate-lesioned hippocampus. In contrast, the effect of aminooxyacetic acid was longer lasting upon drug discontinuation, and was not reversed by tetrodotoxin or in lesioned tissue. These data demonstrate that hippocampal kynurenic acid can be regulated by direct interference with its biosynthetic enzyme and by a distinct process involving neuron-glia interactions.